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The Influence of Memory Enhancement Techniques on Source Monitoring 
Ria M. Travers 
 
 An important aspect of accurate eyewitness testimony is not only being able to recall the 
details of an event, but being able to trace that memory back to its source or origin (Johnson, 
Hashtroudi, & Lindsay, 1993). The current study examined the use of two memory enhancement 
interventions to improve the accuracy of source memory, or the correct attribution of a memory 
to its origin, and free recall. The first intervention, motivational instructions, informed 
participants that they are capable of recalling an event if they try their best. The second 
intervention, focused meditation, used a breathing exercise to focus individuals’ attention while 
they recalled the to-be-remembered stimuli. The study compared the efficacy of these two 
interventions to one another and a control condition in which participants completed the source 
monitoring test and free recall task without receiving a memory enhancement intervention.  
Fifty-nine undergraduate college student participants viewed a video of an event and then 
answered written questions.  Two days later, participants either received a memory enhancement 
technique or no technique. Following this, they received a source monitoring test during which 
participants listened to statements and were asked to identify the source of the statement.  Next, 
they free recalled all details they remembered about the event.  The number of correct ideas 
recalled and the number of incorrect ideas were calculated and statistically compared across 
conditions. The number of correct responses to the source monitoring questions was also 
compared across conditions.  
The two memory enhancement techniques were not found to increase source monitoring 
accuracy or accurate free recall compared to the no-intervention control condition.  These results 
suggest that focused meditation and motivational instructions may not be effective in increasing 
accurate source memory on the source monitoring task that was used.  The result that these 
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Improving the accuracy of eyewitness testimony is an important application of memory 
research.  The testimony of eyewitnesses may greatly affect the verdict and consequently the 
lives of multiple people.  For this reason, it is extremely important that eyewitness testimony is 
as complete and as accurate as possible.  Eyewitness testimony may be inaccurate because 
individuals forget some details of an event shortly after it occurs (Winningham, Hyman, & 
Dinnel, 2000).  In addition, reconstructive memory processes lead individuals to recreate their 
memory of the event due to forgetting and incorporating information from other sources 
(Hudson, 1990; Krackow, in press).  Therefore, researchers have devised a variety of memory 
enhancement techniques aimed at improving the amount and accuracy of recall.   
Focused Meditation 
One memory enhancement technique that has been studied is focused meditation.    The 
technique is based on two characteristics of hypnotic techniques including a relaxed state of 
mind via focus on a neutral target, such as breathing, and also instructs people to disregard 
distractions (Wagstaff, Brunas-Wagstaff, Cole, & Wheatcroft, 2004).  Both characteristics of 
hypnosis have been associated with improvements in memory (Wagstaff & Mercer, 1993).  The 
focused meditation technique requires individuals to listen to a 1.5 minute audio recording of a 
focused breathing mediation (Wagstaff, Brunas-Wagstaff, Cole, & Wheatcroft, 2004).  Then, 
individuals are asked to continue breathing in this manner and to focus during the recall of the 
to-be-remembered events.   
In the first study that examined the efficacy of focused mediation, the authors utilized this 
procedure in a study of face recognition (Wagstaff, Brunas-Wagstaff, Cole, & Wheatcroft, 
2004).   Participants in the focused meditation and control conditions were asked to recall faces 
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they were shown earlier. Specifically, participants were given 30 seconds to study pictures of 
faces.  They were then asked to engage in a questionnaire filler task for 10 minutes,; the exact 
nature of the task was not specified by Wagstaff et al. (2004).  Following the 10 minute delay, 
participants in the focused meditation condition were given the intervention.  Then all 
participants were asked to pick the appropriate faces they were shown earlier from the line-up 
array. There was a statistically significant effect of higher accuracy regarding correct recognition 
of faces in the focused meditation condition.   
 The efficacy of the focused meditation technique was further explored in a study that 
examined the influence of focused mediation and eye closure on memory recall of Princess 
Diana’s funeral (Wagstaff, Brunas-Wagstaff, Cole, Knapton, et al., 2004).  Participants were 
randomly assigned to a control or a focused meditation condition, and within each condition 
participants were randomly assigned to an eyes closed or eyes opened condition.  In the eyes 
closed condition, individuals closed their eyes throughout the meditation condition or control 
task, and through most of the memory task.  In the eyes open condition, individuals kept their 
eyes open the whole time.  Participants were asked open- and close-ended questions. Results for 
open-ended recall indicated a greater number of correct details and fewer incorrect details in the 
focused meditation condition. Further, eye closure supported, but did not completely account for, 
the influence of focused meditation on recall.  These results support the conclusions drawn in the 
first focused meditation efficacy study (Wagstaff, Brunas-Wagstaff, Cole, & Wheatcroft, 2004), 
namely that focused meditation was associated with higher accuracy of correct recognition.   
However, the researchers were concerned that characteristics of the focused meditation 
technique (e.g., greater expectancies) may have led individuals to perform well, much like 
demand characteristics do for hypnosis techniques (Wagstaff, Brunas-Wagstaff, Cole, Knapton, 
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et al., 2004).  Therefore, they conducted a study in which they controlled for demand 
characteristics (Wagstaff, Brunas-Wagstaff, Cole, Knapton, et al., 2004).  The focused 
meditation group actually scored lower, indicating that the results of the prior experiment were 
not solely due to performance expectancies. 
 The focused meditation technique has also been compared to context reinstatement in an 
examination of memory facilitation in children and adults (Hammond, Wagstaff, & Cole, 2006).  
The same focused meditation procedure previously described was used, and the context 
reinstatement intervention consisted of listening to directions from the context reinstatement 
section of the original cognitive interview (Geiselman, Fisher, MacKinnon, & Holland, 1985).  
The cognitive interview is a collection of interviewing techniques utilized by police investigators 
to efficiently and effectively interview witnesses (Fisher, Ross, & Cahill, 2010).  Context 
reinstatement is one of the techniques employed in the cognitive interview to improve memory 
performance. In this study, individuals in both conditions were compared to a control group that 
did not receive any intervention.  Participants watched footage of a robbery and then answered 
open and close-ended questions about the film two days later.  Both focused meditation and 
context reinstatement were associated with improved recall compared to the control condition, 
with results indicating greater recall in the context reinstatement condition than focused 
meditation.  Both of these techniques were found to improve memory in children and adults. 
Lastly, Wagstaff, Cole, Wheatcroft, Marshall, and Barsby (2007) evaluated the efficacy 
of a combined context reinstatement and focused meditation procedure on episodic memory, 
compared to a context reinstatement procedure alone.  Previous studies by these researchers have 
shown that focused meditation improves recall without increasing the number of errors an 
individual makes, whereas context reinstatement has been shown to increase inconsistencies in 
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recall (Hammond et al., 2006; Wagstaff, Brunas-Wagstaff, Cole, Knapton, et al., 2004).  
Therefore, the researchers were interested in whether combining these two techniques could 
improvement recall.  Results of the study indicated that the combination of focused meditation 
and context reinstatement did improve episodic memory without also increasing recall errors.   
The context reinstatement alone condition was not shown to facilitate episodic memory.  This 
suggests that a combined focused meditation and context reinstatement technique is more 
effective in improving episodic memory than a context reinstatement technique alone.   
Motivational Instructions 
A second promising memory enhancement technique is motivational instructions.  This 
technique involves explicitly telling the participants that if they concentrate and do their best 
they will be able to remember.  The technique was developed by Steven Jay Lynn and first 
published by Krackow, Lynn, and Payne (2005-2006) in their study on the effect of memory 
enhancement techniques on flashbulb memories.  Motivational instructions may improve recall 
for two reasons.  First, motivational instructions motivate participants to recall the event.  
Although only one prior published study has utilized motivational instructions as a memory 
enhancement technique, previous research has shown that motivation impacts memory accuracy.  
When participants are offered incentives for their correct recall, to increase motivation, their 
recall is more accurate than control groups who do not receive these rewards (Dougherty & 
Harbison, 2007; Festinger et al., 2009; Roebers, Moga, & Schneider, 2001; Seidler & Howie, 
1999).  This effect was shown to hold for both children and adults (Seidler & Howie, 1999; 
Roebers, Moga, & Schneider, 2001).  Second, motivational instructions create expectancies that 
participants will be successful if they try their best to recall the event. Motivation has also been 
shown to influence memory expectancies.  Expectancies shape how individuals perceive, 
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process, interpret, and remember events (Hirt, Lynn, Payne, Krackow, & McCrea, 1999).  
Memory is influenced by expectancies, with individuals recalling information consistent with 
their expectancies (McDonald & Hirt, 1997).  It is also the case that psychological interventions 
such as antidepressants or memory interventions work when people expect them to (Kirsch & 
Lynn, 1999).   
In the first published study examining the effects of motivational instructions, Krackow 
et al. (2005-2006) examined the influence of hypnosis, context reinstatement, and motivational 
instructions (MI) on participants’ recall of an emotionally-salient event.  The MI was used as a 
control condition.  MI was employed because it is often used as a control in hypnosis studies.  It 
is used to counter the enhanced motivation inherent to hypnotic research because of the 
expectations of hypnotic performance as well as the performance demands inherent to hypnosis 
(Krackow et al., 2005-2006). In this study, participants recorded their memories of learning the 
news of Princess Diana’s death.  Approximately 3 months later, they returned to the lab and 
either received a hypnotic induction, context reinstatement/reverse order recall, or motivational 
instructions. Motivational instructions were embedded in all conditions. Participants receiving 
MI alone recalled significantly more episodic ideas in open-ended recall at Time 2 than at Time 
1. Further, participants in the MI condition reported more consistent recollections than those in 
the hypnosis or context reinstatement/reverse order recall condition from Time 1 to Time 2.   
Therefore, the authors concluded that the use of a motivational instructions memory 
enhancement technique may produce more accurate and consistent recall than context 
reinstatement and hypnosis techniques (Krackow et al., 2005-2006).  The motivational 
instructions technique was utilized in the current study to further examine the method’s benefits 
over a no-motivational instructions control group.   
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Other Well-Researched Memory Enhancement Techniques 
It is briefly worth noting that there is the popular belief that hypnosis should be used to 
improve memory reports in forensic contexts.  However, there is now an abundance of research 
to suggest the opposite—hypnosis should not be used as a memory enhancement technique—and 
in some states hypnotically elicited recall has been banned from the courtroom.  Generally 
speaking hypnosis has been found to increase incorrect recall or inconsistent recall and increases 
confidence in that incorrect recall of both emotional and unemotional events (see Lynn, Lock, 
Myers, & Payne, 1997, for a review; Krackow et al., 2005-2006). 
A second frequently used memory enhancement technique is context reinstatement, 
which has been used alone or as a component of other memory recovery techniques.  The context 
of a memory refers to an individual’s external surroundings when an event occurred and was 
committed to memory (Smith & Vela, 2001; Tulving & Thompson, 1973). The context 
reinstatement technique is based on the idea that presenting the same cues during encoding and 
retrieval may improve recall (Tulving & Thompson, 1973).   
Shapiro and Penrod’s (1986) meta-analysis of eyewitness identification and facial 
recognition studies found that context reinstatement had one of the largest influences on correct 
recognition, impacting both encoding and retrieval (d = 1.91).  In their meta-analysis of seventy-
five previous studies, Smith and Vela (2001) also found a significant effect size indicating that 
context did have an effect on memory (d = .23; 95% CI + .06, n = 93), but this effect is small.  
Finally, it should be noted that in some studies (Krackow et al., 2005-2006; Krafka & Penrod, 
1985; Malpass & Devine, 1981) context reinstatement does not always improve memory 
accuracy and is sometimes detrimental to recall. Considering the evidence that context 
reinstatement increases memory inconsistencies and much smaller effect size for nonfacial 
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recognition studies, we did not include context reinstatement as a memory enhancement 
technique in the current study.  We concentrated on the motivational instructions and focused 
meditation techniques, as there is no evidence to date that these techniques increase memory 
errors. 
Source Monitoring 
There are several different types of eyewitness memory recall tasks, including open-
ended questions, correctly misleading yes or no questions, incorrectly misleading yes or no 
questions, photographic line-ups, and source monitoring.  Source monitoring refers to the 
cognitive task of tracing memories to their origins.  Johnson, Hashtroudi, and Lindsay (1993) 
described source monitoring as “the set of processes involved in making attributions about the 
origins of memories, knowledge, and beliefs” (pg. 3). When a mental event is assigned an origin, 
the source falls into one of several source categories including but not limited to “perception, 
memory, dreaming, imagination, belief” (Mitchell & Johnson, 2009).  The event is also assigned 
a specific source, such as the specific person from which you heard a story (Mitchell & Johnson, 
2009).  A source monitoring error occurs when the origin of a memory is attributed to a time, 
place, or person that is not the actual memory source.  For example, an individual may 
incorrectly recall that they heard a piece of news from Ria when in fact they heard it from 
Kristina.  Johnson et al. (1993) referred to this mistake as source misattribution. 
In order to understand how a source monitoring error occurs, the elements that influence 
the accuracy of source attribution must be examined.  There are two main factors that influence 
an individual’s ability to appropriately identify a memory event’s source.  The accuracy of 
source monitoring is contingent on the detail that is originally encoded about the event when the 
memory is formed (Johnson et al., 1993).  The strength of the memory at encoding impacts the 
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accuracy of source monitoring activities.  Source monitoring accurateness is also influenced by 
processes carried out during the source monitoring task (Johnson et al., 1993).  Accuracy is 
determined by “the quality of the decision processes” that are utilized when source monitoring 
evaluations are made (Johnson et al., 1993).  It is not expected that one will be able to 
immediately recall a memory event that is marked with the exact source from which it originated 
(Johnson et al., 1993).  More often, it is expected that individuals will remember information 
about a memory and then use decision making processes while recalling the event to correctly 
attribute source (Johnson et al., 1993).  This framework emphasizes the importance of the 
decisions that are made with the recalled memory details.  It follows that source monitoring will 
be disturbed or impaired by anything that interrupts these decision making processes (Johnson et 
al., 1993).   
Aspects of the source memory task or test influence individuals’ source monitoring 
abilities.  A source monitoring test may improve attribution of source more than a yes-no 
recognition test because the instructions included in a source monitoring test remind individuals 
that the information they are being presented with could come from multiple sources (Multhaup, 
de Leonardis, & Johnson, 1999; Dodson & Johnson, 1993; Lindsay & Johnson, 1989).  The 
number of times individuals are exposed to misleading suggestions impacts monitoring of 
source, and repeated exposures to misleading information were associated with a greater number 
of source monitoring errors (Mitchell & Zaragoza, 1996; Zaragoza & Mitchell, 1996).  Further, 
participants who were forced to confabulate information about a witnessed event later developed 
false memories that included this confabulated information as part of the event (Zaragoza, 
Payment, Ackil, Drivdahl, Beck, 2001).  This suggests that participants had difficulty monitoring 
the source of their memories as originating from the actual event or their own confabulations. 
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Additionally, characteristics of the individual have also been shown to impair source 
monitoring ability.  Children have been found to be less accurate in their source monitoring than 
adults, with their source monitoring ability improving from childhood to mid-life and then 
declining (Ackil & Zaragoza, 1998; Ackil & Zaragoza, 1995; Poole & Lindsay, 1995; Poole & 
Lindsay, 2001; Poole & Lindsay, 2002; Lindsay, Johnson, & Kwon, 1991).  Older adults have 
been found to have greater difficulties with source monitoring than younger and middle-aged 
adults, which may be due to deficiencies in encoding and monitoring their memories (see 
Ferguson, Hashtroudi, & Johnson, 1992; Hashtroudi, Johnson, Chrosniak, 1989; Hashtroudi, 
Johnson, Vnek, & Ferguson, 1994; Henkel, Johnson, de Leonardis, 1998; Johnson, 2006; 
Johnson, de Leonardis, Hashtroudi, & Ferguson, 1995; Mitchell, Johnson, & Mather, 2003; 
Mitchell, Johnson, Raye, Mather, D’Esposito, 2000; Schacter, Koutstaal, Johnson, Gross, Angell, 
1997; ).  Traumatic brain injury has also been associated with impairments in source monitoring 
(Johnson & Raye, 1998; Mitchell & Johnson, 2009).    
Finally, elements of individuals’ attention and prior choices can impact source 
attributions.  Individuals make source monitoring errors that are congruent with choices they 
have made, so that their memory supports these choices (Mather, Shafir, & Johnson, 2000).  For 
example, if a person has dined at a particular restaurant, they might inaccurately attribute 
positive reviews to the chosen restaurant and negative reviews to a different restaurant.  This 
choice-supportive memory increases with age (Mather & Johnson, 2000).   When people hear the 
same information from two different sources during a short time period, they also make source 
monitoring errors (Krackow et al., 2005-2006). Further, the attention given to a source 
monitoring task influences the accuracy of source attributions.  Individuals who had limited 
attentional resources, either when hearing misleading suggestions or making source judgments, 
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were found to make more source monitoring errors than those who could give their full attention 
to the task (Zaragoza & Lane, 1998). 
Current Study 
The main goal of the current study was to further examine the efficacy of motivational 
instructions in improving recall.  One earlier study suggested that this intervention held the 
greatest promise with respect to increasing recall without increasing inaccurate recall.  However, 
the empirical question remained as to whether providing people with motivational instructions 
increased recall above and beyond a no-intervention control condition.  A second goal of the 
proposed study was to examine the memory enhancement techniques using a source monitoring 
task as the outcome measure.  Previous studies have included numerous memory measures as 
outcomes, but have not examined the effects of these techniques on source monitoring. A third 
goal of the study was to continue to examine the efficacy of focused mediation.  To date, extant 
studies showing its efficacy were conducted by only one principle investigator.  Finally, the 
proposed investigation allowed each memory enhancement technique to be compared to one 
another to assess increases in correct and incorrect recall. 
In the current study, participants viewed a forensically relevant to-be-remembered event 
and immediately completed a questionnaire that introduced information from a second source.  
Two days later, participants returned and were randomly assigned to one of three memory 
enhancement techniques (focused mediation, motivational instructions, or a no-technique control 
condition). They then completed a source monitoring test and free recall memory task.  
Based on the results of prior studies, the following hypotheses were made:   
Hypothesis 1: Motivational Instructions were expected to be associated with a higher 
accuracy score on source monitoring and free recall tasks compared to a no-intervention control 
11 
 
group.  In a previous study, individuals in the MI condition were found to recall more 
information than those in other the context reinstatement and hypnosis conditions, both of which 
have been shown to increase accurate recall in numerous studies (Krackow et al., 2005-2006).  
Hypothesis 2: Focused mediation was expected to be associated with a higher accuracy 
score on source monitoring and free recall tasks compared to the control group.  Several previous 
studies have shown that the focused meditation technique can improve recall beyond a control 
group or context reinstatement condition (Hammond et al., 2006; Wagstaff et al., 2007; 
Wagstaff, Brunas-Wagstaff, Cole, Knapton, et al., 2004; Wagstaff, Brunas-Wagstaff, Cole, & 
Wheatcroft, 2004).  Subsequently, participants in the focused mediation condition were expected 
to perform better on a source monitoring task than participants who had not received a memory 
enhancement intervention.  
Hypothesis 3: Motivational instructions were expected to be associated with a higher 
accuracy score on source monitoring and free recall tasks compared to scores in the focused 
meditation experimental group.  Previous studies have demonstrated larger effect sizes of 
motivational instructions on accurate recall compared to the effect of focused meditation 
(Hammond et al., 2006; Krackow et al., 2005-2006; Wagstaff et al., 2007; Wagstaff, Brunas-
Wagstaff, Cole, Knapton, et al., 2004; Wagstaff, Brunas-Wagstaff, Cole, & Wheatcroft, 2004).   
Method 
Participants 
Participants were 68 undergraduate students taking a psychology course at West Virginia 
University.  Fifty-nine participants completed both sessions (n = 59).  Only data from 
participants who completed both sessions were included in analyses, because the experimental 
manipulation and memory tasks occurred in the second session.  There were 19 participants in 
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the control condition, 21 participants in the focused meditation condition, and 19 participants in 
the motivational instructions condition.  Participants ranged in age from 18 to 30 years (M = 
20.76).  Sixty-one percent of participants were female.  The sample consisted of primarily 
college seniors (57.6%), but also included freshman (10.2%), sophomores (10.2%), and juniors 
(22%).  Participants self-identified as 91.5% Caucasian, 3.4% African American, 3.4% Hispanic, 
and 1.7% Asian. 
Participants were given the opportunity to partake in the study during in their 
undergraduate psychology courses at West Virginia University.  Participation was voluntary, and 
occurred during the last half of two consecutive class periods.  Therefore, all participants were 
run in groups in three different undergraduate courses.  All sessions occurred in the Life Sciences 
Building.  This recruitment and administration procedure was approved by the West Virginia 
University Internal Review Board.     
Procedure 
Design overview. 
Each participant partook in two study sessions scheduled two days apart.  The procedure 
for each session is detailed below.  A summary of the source monitoring task developed by 
Zaragoza is as follows: In session 1, participants were told that they were participating in a study 
on college students’ memory.  Information from two sources was presented, a video and a 
questionnaire. The video depicted a forensically relevant event. Immediately following the video, 
participants completed a questionnaire that asked 36 questions, some of which inquired about 
details consistent with the video and some which included details inconsistent with the content of 
the video. In session 2, participants received a memory enhancement technique or no technique.  
Immediately following, participants received a source monitoring test. Different researchers ran 
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the first and second sessions.  A trained graduate research assistant ran the first session.   
Graduate students and an experienced undergraduate student ran the second session to maximize 
the researchers’ credibility and the participants’ confidence in the memory enhancement 
techniques.  A more detailed description of the procedure follows below and is depicted in 
Figure 1.  
Session 1. 
All participants from the same psychology class were run in the same room at the same 
time for this session.  At the beginning of this session, participants completed the consent form. 
At this time, the participants were informed that they were participating in a memory study. They 
also completed a demographic questionnaire that inquired about their age, sex, ethnicity, and 
year in college.  
Source monitoring video.  
Participants viewed the eyewitness event.  The event was a 5 minute video of two men 
committing a burglary and a resulting car chase by police (Zaragoza & Mitchell, 1996).  The 
video was originally part of a police training video and has been used previously in source 
monitoring studies (Zaragoza & Mitchell, 1996; Mitchell, Johnson, & Mather, 2003).   
Source monitoring questionnaire. 
Immediately following the video, participants completed the questionnaire that served as 
the second source of information in the experiment.  The purpose of the questionnaire was to 
review the events from the video and to introduce new information that was not found in the 
video.  This new information aligned closely with the scenes that were viewed.   
The questionnaire was created by Mitchell and Zaragoza for use with the event video 
(Mitchell, Johnson, & Mather, 2003).  This questionnaire contained 36 questions about the 
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events viewed on the video.  There were three subsets of questions consisting of 12 items each.  
Within the subsets each question corresponded to one of twelve specific events from the video.  
Each question reiterated the main premise of the event, and then focused on a distinct aspect of 
the event and provided information not found in the other questions.   
Participants were instructed to answer each question in order and without looking back at 
previous items.  Participants were also directed to answer every question without skipping any 
items.  They were told to make their best guess if they were unsure of an item.  Participants were 
directed to answer each question using no more than two or three words because most items can 
be answered with a “yes” or “no”.   
Following the completion of this questionnaire the researcher reminded the participants 
that session two would occur during the same time period in two days.  Participants were 
instructed not to share the details of the experiment with other students as they may be 
participants in the future.  The first session of the experiment took approximately 20 minutes.   
Session 2. 
The experimental memory enhancement interventions. 
In the beginning of the session each participant was randomly assigned to one of three 
memory enhancement conditions: motivational instructions, focused meditation, or no- 
intervention control.  These conditions are discussed below.  Roughly equal numbers of 
participants were randomized to each condition from each of the three psychology courses.  
Randomization took place in the original classroom where the course was held and the first 
session occurred.  Then, all participants for each condition were relocated to a different room for 
the completion of the session. 
Motivational instructions protocol (Krackow, Lynn, and Payne, 2005-2006): 
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In this condition, participants were told to “try your best to recall the video and the details 
contained in the questions you answered immediately following the video.  If you concentrate 
and do your best to recall the video and the details contained in the questions you answered 
immediately following the video, you will be able to do so even if it requires some effort.”  
Focused meditation protocol (Wagstaff, Brunas-Wagstaff, Cole, & Wheatcroft, 2004): 
In this condition, researchers led the participants through a short focused-breathing 
meditation exercise.  Participants were instructed to sit comfortably, naturally breathe in and out, 
and focus on their breathing.  They were asked to remain aware and focused but to continue to 
concentrate on their breathing.  They were reminded to bring their attention back to their 
breathing if their mind began to wander.  They were asked to continue focusing on their 
breathing during the instructions and during the next part of the experiment (source memory 
test).  The nature of the meditation may lead participants to close their eyes during the 
intervention; however, participants were instructed to keep their eyes open.  Manipulating eye 
closure has been found to be successful in increasing accurate recall, so participants were asked 
to keep their eyes open throughout the meditation to minimize the influence of eye closure on 
memory (Wagstaff, Brunas-Wagstaff, Cole, Knapton, et al., 2004; Perfect et al., 2008).  
Control protocol:  
Participants in the control condition did not receive any intervention and proceeded 
directly to the expectancy rating and source memory test.  
Expectancies ratings. 
Participants were asked to rate the extent to which they expected the intervention they 
received would improve their memory.  A single intervention-specific item was used to assess 
expectancies, with a scale that ranged from not at all (1) to very much (5).  Participants in the 
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control condition also completed an expectancy item that asked “How much do you expect you 
will be able to remember?”  Krackow et al. (2005-2006) previously used expectancy items to 
assess the effect of interventions anticipated by participants. 
The source memory test. 
Immediately after the intervention, the participants completed the source memory test.  
The score on the source memory test was a primary outcome measure of the experiment.  This 
measure was created by Zaragoza and colleagues for use with their experimental source 
monitoring task (Mitchell, Johnson, & Mather, 2003).  Participants listened to 32 audio recorded 
statements read at 8 second intervals. For each statement, participants marked whether the item 
was found only in the video, only in the written questions they completed after the video, in both 
the video and the written questions, or in neither the video nor the written questions. For each 
statement, participants also indicated whether or not their answer was a complete guess, meaning 
they had no idea what the correct source of the memory was and randomly responded to the 
question. If the participant marked the correct origin of the statement, the item was scored as 
correct; if an incorrect origin was selected, the item was scored as incorrect. A participant’s total 
correct score on the measure is a dependent variable of interest.    
Participants reviewed written instructions for the source memory test that were also read 
aloud by the researcher.  Participants were directed to make their source judgments based on 
their own memory of session one.  As part of the instructions, they were explicitly told that the 
items may come from the video, the questions, both, or neither.  All participants were given the 
opportunity to ask questions about the instructions, and the researcher did not proceed with the 
test until it was clear that the participants understood the task.   
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The free recall task.  
Participants’ written open-ended recall of the video was obtained.  Participants were 
asked to describe their complete, detailed memory of what happened in the video. Memory 
reports were coded for the accuracy of each individual idea unit that was included, specifically 
whether each statement was correct or incorrect.  An idea unit is the smallest phrase written that 
includes a verb and could stand on its own as a sentence.  A correct idea unit accurately states 
something that was observable in the five minute event video.  An incorrect idea unit 
inaccurately states something that was not observable in the event video, including anything 
introduced by the source monitoring questionnaire.  This coding system was developed by Elisa 
Krackow and has been used in multiple studies to code free recall memory data (e.g., Krackow et 
al., 2005-2006).  One coder reviewed all the free recall data, after establishing good reliability on 
25% of the memory reports with two coders previously trained in the coding system.  The 
number of total correct idea units is a dependent variable of interest. 
Confidence ratings. 
Participants completed a confidence rating item for each memory task that asked them to 
assess their confidence in their overall accuracy on each task.  The source memory test item 
asked participants “How confident are you in the accuracy of your answers to the questions you 
just completed?”  The free recall task item asked “How confident are you in the accuracy of your 
memory report?”  For both items, participants rated their confidence on a scale from not at all 
confidence (1) to extremely confident (7).   
Debriefing. 
Immediately following the source test, participants were debriefed and the study’s focus 
on source monitoring was explained. Although participants were told that they were involved in 
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a memory study from the beginning of the first session, they were not informed that it was a 
study of memory source.  In real life situations, individuals view an unexpected event and are 
later asked to recall what they experienced and determine the appropriate origin of their 
memories as part of an investigation.  They are obviously not warned prior to the event that they 
should be ready to monitor the source of their memories.  Therefore, not revealing the source 
monitoring focus of the study allowed the results to more closely approximate individuals’ 
performance in actual eyewitness settings.  However, participants were told that they were 
participating in a memory study to increase their motivation and attention throughout the two 
study sessions.  After the debriefing, participants were given the opportunity to ask any questions 
about the study procedures.  They were also reminded to not discuss any events of the study with 
others at the university, because other students may participate in the study at a later time.   
Results 
Source Monitoring Accuracy 
See Table 1.  An analysis of variance was performed to determine if there were 
differences in source monitoring accuracy across the three conditions.  There was no effect of 
memory enhancement intervention on total source monitoring accuracy scores, F(2, 56) = 0.264, 
p = .769.  There was no evidence that source monitoring accuracy was higher in the focused 
meditation condition (M = 14.80, SD = 3.09) or the motivational instructions condition (M = 
14.26, SD = 2.64) compared to the control condition (M = 14.21, SD= 2.95).  Post hoc Tukey 
tests did not reveal any significant differences in source monitoring accuracy between the three 
conditions.   
See Table 2.  The source monitoring task consisted of four different types of questions 
based on misleading information read in the source monitoring questionnaire; information seen 
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in the video; information seen in the video and read in the questionnaire; and new information 
that was not seen in the video nor saw in the questionnaire.  Analyses of variances were used to 
clarify if participants’ source monitoring accuracy on each type of questions differed across the 
three conditions.  There was no effect of type of question on source monitoring accuracy for 
questions pertaining to misleading information (F(2,56) = .485, p =.618), seen information 
(F(2,56) = .436, p =.649), or information seen and read in the questionnaire (F(2,56) = .595, p = 
.555).  There was a significant effect of question type on source monitoring accuracy for 
questions presenting new information, F(2,56) = 4.447, p = .016.  Participants in the focused 
meditation condition (M = 3.76, SD = .43) more often correctly recognized the questions 
containing new information and labeled them appropriately compared to participants in the 
motivational instructions (M = 3.21, SD = .71) or control (M = 3.42, SD = .60) conditions.  Post 
hoc Tukey tests indicated that the difference in source monitoring accuracy for questions 
containing new information was significantly different between participants in the motivational 
instructions and focused meditation groups (p = .013), with participants recognizing more new 
information accurately in the focused meditation condition. 
Free Recall Memory Accuracy: Correct and Incorrect Recall 
See Table 3.  Analyses of variance were performed to determine if there were differences 
on the number of correct ideas recalled in free recall across the three conditions, F(2, 56) = 
3.291, p = .045, partial eta squared = .105.  Planned comparisons were completed to test the 
specific hypotheses of the study.  Participants in the focused meditation condition were not found 
to recall significantly more accurate ideas than participants in the control condition, t(31.33) = -
.083, p = .934 nor were motivational instructions significantly different from control, t(34.75) = -
1.97, p = .056.   Note that the Levene statistic indicated a violation and therefore the df values 
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were 31.33 and 34.75 in two just-reported analyses. Planned comparisons were run again without 
the data from one individual in the motivational instructions group discussed who only reported 
two ideas on the free recall task.  When data from the individual who only reported 2 ideas was 
removed, the results were identical, F(2, 55) = 2.368, p = .103, partial eta squared = .079. 
Participants in the motivational instructions condition did not recall significantly fewer accurate 
ideas than participants in the control (t = -1.91, p =.061) or the focused meditation condition (t = 
1.88, p = .065).   
 There was no effect of memory enhancement intervention on number of incorrect ideas 
recalled, F(2,56) = 1.134, p = .329, partial eta squared = .039.   
Expectancies  
See Table 4.  An analysis of variance was also performed to clarify if there were 
differences in participants’ expectations about the effectiveness of the interventions.  There was 
an effect of condition on participants’ expectations of how much the condition would improve 
their memory, F(2,56) = 6.46, p = .003, partial eta squared = .188.  Participants in the control 
condition (M = 3.15, SD = .50) had a greater expectation that they would be able to recall 
accurately compared to participants in the focused meditation condition (M = 2.33, SD = .96) or 
motivational instructions condition (M = 2.94, SD = .70). Post hoc Tukey tests showed that 
participants in the focused meditation condition had significantly lower expectations that the 
techniques would improve their recall accuracy compared to participants in the motivational 
instructions (p = .035) and control conditions (p = .003). 
Confidence 
Analyses of variance were performed to determine if there were differences in 
participants’ confidence in their accuracy on the two memory tasks.  There was no effect of 
21 
 
memory enhancement intervention on participants’ confidence ratings of their accuracy on the 
source monitoring task, F(2,56) = .164, p = .849.  There was also no effect of memory 
enhancement intervention on participants’ confidence ratings of their accuracy on the free recall 
memory task, F(2,56) = 1.66, p = .200. 
Discussion 
 The current study examined the effects of two memory enhancement techniques on 
source monitoring and open-ended recall.  Specifically, the study hypothesized that the focused 
meditation and motivational instructions techniques would each produce higher accurate recall 
on the source monitoring test and free recall task compared to a no-intervention control condition 
without also increasing incorrect recall.  It was also hypothesized that motivational instructions 
would produce a higher accuracy score on both tasks compared to the accuracy score produced 
by the focused meditation technique.  The results of the current study do not support these 
hypotheses.  These results are contrary to previous studies on focused meditation and 
motivational instructions which found a positive effect of these techniques on memory.   
Source Monitoring 
The focused meditation and motivational instructions techniques were not found to 
increase source monitoring accuracy compared to the control group on the source monitoring 
task.  These techniques were predicted to improve source monitoring because they have been 
shown to increase accurate recognition and recall in other memory tasks (Hammond, Wagstaff, 
& Cole, 2006; Wagstaff, Brunas-Wagstaff, Cole, & Wheatcroft, 2004; Wagstaff, Brunas-
Wagstaff, Cole, & Wheatcroft, 2004; Wagstaff, Cole, Wheatcroft, Marshall, & Barsby, 2007; 
Krackow et al., 2005-2006).  It was expected that if these techniques were effective with open-
ended recall and facial recognition tasks, they would also improve memory in a source-
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monitoring specific task.  The results suggest that focused meditation and motivational 
instructions are not effective techniques for improving source memory, at least when this 
particular source memory task is utilized. Improving concentration and motivation may not be 
sufficient to increase source monitoring accuracy, and interventions that directly target source 
monitoring processes may be more appropriate (see Giles, Gopnik, & Heyman, 2002).   
The source monitoring task consisted of presentation of statements containing 
information that was either presented in several contexts (video, questionnaire, video and 
questionnaire) or was new.  Participants then had to respond to questions which asked them to 
indicate the specific source or whether the information was never encountered in the context of 
this study.  When the source monitoring task was broken down into questions that tapped 
information-source-specific statements, there was only an intervention effect for questions that 
inquired about new information, which was information not contained in the video nor the 
questionnaire that followed the video.  Participants in the focused meditation condition were 
more likely to answer these questions correctly (i.e. recognize that they contained new 
information) than participants in the motivational instructions condition.   This effect of focused 
meditation on participants’ accuracy in answering questions containing new information should 
be interpreted cautiously.  Only 4 out of 32 statements contained new information, which was 
less than the other types of statement categories.  Further, the majority of participants answered 3 
or 4 questions correctly, with only two participants answering 2 of 4 questions correctly.  
Consequently, there was only a one question difference on this question type for most 
participants.  This suggests that although the effect of focused meditation was statistically 
significant, it may not have a practical impact on source monitoring performance.   
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Generally, it would only be appropriate to examine the effect of each condition on 
question type if there was an effect of condition on total source monitoring accuracy because 
these further analyses would be able to explain which question types were driving the effect.  
Even when the analysis of question type was completed, the result conflicted with what would 
logically be expected regarding the source monitoring task.  An effect of condition on questions 
regarding information seen in the video or read in the questionnaire would be expected because 
the memory enhancement techniques were employed to impact participants’ memories of the 
video and of the questions contained in the questionnaire they responded to immediately 
following the video.  An effect on these questions would suggest that the technique improved 
monitoring between the two different sources of information.  However, the actual obtained 
effect on new information questions indicates that focused meditation did not improve 
monitoring of source at all, but only improved recognition that participants had not heard the 
new information before in any way.  This interpretation that focused meditation improved 
general memory ability aligns with previous research regarding focused meditation.  Focused 
meditation has been associated with higher accuracy on recognition memory tasks (Hammond, 
Wagstaff, & Cole, 2006; Wagstaff, Brunas-Wagstaff, Cole, & Wheatcroft, 2004).  Focused 
meditation also emphasizes concentration and ignoring distractions, which is likely to help 
participants distinguish information they have never heard previously (Wagstaff, Brunas-
Wagstaff, Cole, & Wheatcroft, 2004).     
 Memory enhancement techniques that target source monitoring specific retrieval 
processes may be more beneficial in improving source monitoring accuracy than interventions 
that target general memory abilities.  Very little research is available regarding interventions that 
are effective specifically with source monitoring.  One promising technique that has been shown 
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to improve source monitoring accuracy is source monitoring training.  In one version of source 
monitoring training, participants reviewed the events from multiple sources (from two different 
sources) and explicitly reported where each occurred (for example, in real life or on television) 
(Thierry, Lamb, Pipe, & Spence, 2010; Thierry & Spence, 2002, see also Giles, Gopnik, & 
Heyman, 2002).  Although source monitoring training has been primarily studied with children, 
there is evidence that it may be an effective technique to improve source monitoring accuracy.  
Preschool children who received source monitoring training were more accurate in determining 
source in response to close- and open-ended questions than children who received control 
training (Thierry, Lamb, Pipe, & Spence, 2010; Thierry & Spence, 2002).  Source monitoring 
training also reduced the extent to which 7- and 8-year-old children falsely attributed events to 
the wrong source (Poole & Lindsay, 2002).  Thierry et al. (2010) suggest that source monitoring 
training is effective because it shows participants that specific contextual details can be used to 
accurately determine source.  Therefore, it may be more useful to focus on source monitoring 
interventions that directly target the cognitive processes through which source memories are 
retrieved, rather than attempting to improve overall memory abilities through techniques such as 
focused meditation and motivational instructions.  Future research into source monitoring 
interventions may examine the use of source monitoring training with other age groups and more 
forensically relevant materials.   
Free Recall Memory Accuracy 
The focused meditation and motivational instructions techniques also did not increase 
recall of correct ideas on the free recall memory task.  These techniques were predicted to 
increase accurate recall because previous research shows that they have successfully increased 
accurate open-ended recall without also increasing inaccurate recall.  Similar effects of the two 
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techniques were expected to be found in the current study because the free recall memory report 
task is similar to open-ended recall tasks used in previous studies.  In addition, the results of the 
current study indicate that focused mediation and motivational instructions did not increase 
inaccurate recall compared to the control condition. 
 The finding that focused meditation did not increase recall of accurate memory ideas 
does not align with previous research.  Although only a few studies have been conducted 
examining the effectiveness of focused meditation, each study has shown that the technique 
increases accurate recognition or recall on closed- and open-ended tasks (Hammond et al., 2006; 
Wagstaff, Brunas-Wagstaff, Cole, Knapton, et al., 2004; Wagstaff, Brunas-Wagstaff, Cole, & 
Wheatcroft, 2004; Wagstaff, Cole, Wheatcroft, Marshall, & Barsby, 2007).  In some cases the 
impact of focused meditation was not the greatest effect in the study.  For example, in one study 
the context reinstatement technique was found to have a greater effect on accurate recall than 
focused meditation (Hammond et al., 2006), and in another the combination of context 
reinstatement and focused meditation had a greater effect on increasing accurate recall than 
context reinstatement alone (Wagstaff, Cole, Wheatcroft, Marshall, & Barsby, 2007).  However, 
in each study focused meditation was found to have some effect of increasing accurate 
recognition or recall.   Therefore, it was expected that the focused meditation condition in the 
current study would have some impact on increasing recall of accurate ideas on the free-recall 
memory report.  The actual finding does not show this and is very unexpected. 
 The lack of intervention efficacy in the current study may be due to study design rather 
than characteristics of the techniques.  Previous studies have shown focused meditation to have 
an effect on increasing memory accuracy in multiple situations.  Although only one previous 
published study has examined motivational instructions, it showed a strong effect on memory 
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accuracy.  In addition, two previous unpublished studies from Steven Lynn’s lab corroborated 
this result (Kvinge, 1986; Penzien, 1985). Therefore, it is possible that the lack of effects in the 
current study is due to the short time frame between the two study sessions.  There were only 48 
hours between the time the participants viewed the video and when they completed the free 
recall task.  That may not have been enough time for participants to begin “forgetting” this 
particular video and for the memory enhancement techniques to serve as useful interventions.  
As the results show, most participants performed relatively equally no matter their condition on 
both memory tasks, suggesting that recall was similar for all participants.   
Expectations and Confidence 
Participants were asked to rate their expectations regarding the extent to which they 
believed the interventions would improve their memory.  Participants in the focused meditation 
condition were found to have significantly lower expectations that the intervention would 
improve their recall compared to participants in the other two conditions. It is reasonable that 
expectancies were higher in the motivational instructions condition compared to the focused 
meditation condition.  The reason may be because motivational instructions actively attempt to 
increase expectations that one will remember accurately (Krackow et al., 2005-2006).  The 
focused meditation technique focuses on relaxation and concentration, but does not specifically 
address motivation and expectations (Wagstaff, Brunas-Wagstaff, Cole, & Wheatcroft, 2004).  
The result that expectancies were higher in the control condition than the focused meditation 
condition was unexpected.   
It is possible that this unexpected expectancies result is due to differences in wording 
within the expectancies question.  However, the wording was congruent for the two experimental 
conditions and therefore cannot explain the difference between focused meditation and 
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motivational instructions. For the two experimental conditions, participants were asked to rate 
how much they expect that the intervention will improve their memory.  In the control condition, 
participants were asked to rate how much they expect that they will be able to remember.  The 
difference in wording between the conditions is because the control condition does utilize any 
intervention and therefore there is no intervention to ask about.  However, it is possible that these 
two types of questions were assessing two different expectations.  In particular, the intervention 
expectancies question may have been assessing expectancies regarding the efficacy of the 
interventions, and the control expectancies question may have been assessing expectancies 
regarding one’s own ability to remember.  Participants may have been more confident in their 
own abilities to remember than in the ability of the interventions to improve their recall.  
Lastly, participants’ confidence in the accuracy of their memories was assessed after each 
memory task.  There was no effect of participants’ ratings of their confidence on their actual 
accuracy on the source monitoring task or the free recall memory task.  These results suggest that 
how confident participants feel about their answers does not actually influence the accuracy of 
their memory reports. This is consistent with a large body of previous research showing that 
confidence does not predict memory accuracy (e.g., Neisser & Harsch, 1993).  
Future Directions  
 The results of the current study suggest that focused meditation and motivational 
instructions may not be effective interventions to increase accuracy on source monitoring 
memory tasks.   However, previous research still supports the efficacy of these interventions for 
use with free-recall memory tasks.  Although the current study did not find evidence to support 
the effects of these memory enhancement techniques, this may be due to procedural effects of the 
study.  In particular, the study only used a 48 hour period between presentation of the to-be-
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remembered stimuli and the free recall task.  This may not have been enough time for significant 
forgetting of this particular video to occur, and therefore the techniques were not effective 
interventions when less forgetting had occurred.  Future studies should pilot the stimulus 
materials with different time intervals between the first and second session to ascertain when 
sufficient forgetting occurs.   The use of a week between sessions may be practically feasible 
because it is often difficult to bring back participants after many months.  Further, the use of a 
week interval may be more realistic and representative of actual memory challenges because in 
the real world individuals often have to recall information first viewed many days or weeks 
before.   
 The current study was also run in a group format, in three undergraduate psychology 
courses.  Although this procedure worked relatively well and allowed for a large group of 
individuals to participate at once, there were also drawbacks associated with this procedure.  In 
particular, some individuals may have felt rushed to finish before the class time ended.  This may 
have been the case with one participant who completed much fewer ideas on the free recall 
memory report compared to other participants; data for this participant was removed during 
analysis.  Running participants in sessions individually or in smaller groups may encourage 
participants to take their time and be more thorough in their completion of the free recall task.   
 Future studies may also use different stimulus materials, such as a longer more detailed 
crime video.  The materials used in this study, including the crime video, were chosen because 
they are part of a well-tested source monitoring technique (Zaragoza & Mitchell, 1996).  
However, if source monitoring is not included as a dependent variable, other videos could be 
used.  A longer video with more ideas could also lead to more variability in participants’ 
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answers.  Any effects of the memory enhancement techniques may be clearer because there 
would be a larger range of ideas that participants could recall.  
Conclusions  
 The current study examined the effects of focused meditation and motivational 
instructions on accurate recall on source monitoring and free recall tasks, compared to a no-
intervention control condition.  Neither memory enhancement technique was found to improve 
accuracy on the memory tasks.  None of the hypotheses of the proposed study were supported.  
There was an effect of condition on one source monitoring question type, presentation of new 
information, suggesting that focused meditation was effective in improving general memory 
accuracy by increasing concentration and focus.  However, further experiments will have to 
examine this finding explicitly.  Although few conclusions can be drawn from the current 
findings, they do show that conducting short memory enhancement techniques in an 
experimental study with a no-intervention control is feasible.  The discussion provides guidance 
for future directions in the research, including explicit suggestions for changes to the study 
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 Source Monitoring Test 












19 14.26 2.64 





Accuracy on Each Type of Source Monitoring Question by Condition 
 Questions Only Video and 
Questions 
Video Only New Information 






















1.94 1.92 4.26 1.62 4.84 1.74 3.21 .71 
Control 1.42 1.12 4.10 1.24 5.26 1.66 3.42 .60 
Note: N = 59.
39 
 
Table 3  
Accurate and Inaccurate Recall on Free Recall Task by Condition 
 Accurate Recall Inaccurate Recall 


















18 17.94 8.10 19 2.94 3.18 


















Participants’ Expectancies by Condition 
 Expectancy 












19 2.94 .70 
Control 19 3.15 .50 
 
 
